Key indicators: single-crystal X-ray study; T = 170 K; mean (C-C) = 0.002 Å; R factor = 0.042; wR factor = 0.117; data-to-parameter ratio = 13.4.
In the title compound, C 25 H 16 N 4 , the fused ring system is essentially planar [maximum deviation = 0.1012 (15) Å ]. The imidazole ring makes dihedral angles of 77.41 (8) and 56.26 (8) with the phenyl rings attached to nitrogen and carbon, respectively. The dihedral angle between the two phenyl rings is 65.50 (8) . Weak C-HÁ Á Á interactions are found in the crystal structure.
Related literature
For 1,2-diphenyl-1H-imidazo[4,5-f][1,10]phenanthroline derivatives, see: Hadadzadeh et al. (2006) . For metal complexes of the 1,10-phenanthroline-5,6-dione ligand, see: Goss & Abruna (1985) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Cg4 and Cg6 are the centroids of the C4-C6/C11/C12/C17 and C24-C29 rings, respectively. Symmetry codes: (i) Àx; Ày; Àz þ 1; (ii) Àx þ 1; Ày; Àz þ 1.
Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO; data reduction: CrysAlis RED (Oxford Diffraction, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: PLATON (Spek, 2009). Comment 1,2-diphenyl-1H-imidazo[4,5-f][1,10]phenanthroline derivatives play important roles as molecular scaffolding for supramolecular assemblies, building block for the synthesis of metallo-dendrimers, thin films of luminescent complexes and ligands for synthesis of ring opening metathesis polymerization (ROMP) (Hadadzadeh et al., 2006) . Metal complexes of phen-dione ligand allow for the variation and control of redox properties over a wide range as well as the fine tuning of potentials through pH changes (Goss & Abruna, 1985) . Since our group doing the research in organic light emitting devices, we are interested to use the title compound as ligand for synthesizing Ir(III) complexes.
In the title compound ( Fig. 1 ), C 25 H 16 N 4 , the fused ring system is essentially planar [maximum deviation of 0.1012 (15) Å for N13]. The imidazole ring makes dihedral angles of 77.41 (8) and 56.26 (8)° with the phenyl ring (C18-C23) attached to N1 and phenyl ring (C24-C29) attached to C2 respectively. The dihedral angle between the two phenyl rings is 65.50 (8)°. Further, weak C15-H15···π interaction involving phenyl (C24-C29) ring and C25-H25···π interaction involving (C4/C5/C6/C11/C12/C17) ring are found in the crystal structure (Table 1) .
Pure 1,10-Phenanthroline-5,6-dione (2.10 g, 10 mmol) in ethanol (10 ml), aniline (0.91 g, 10 mmol), ammonium acetate (0.77 g, 10 mmol) and benzaldehyde (1.0 g, 10 mmol) was added about 1 h by maintaining the temperature at 333 K. The reaction mixture was refluxed for 7 days and extracted with dichloromethane. The solid separated was purified by column chromatography using Benzene: Ethyl acetate as the eluent. Yield: 1.48 g (40%). Crystals suitable for X-ray diffraction studies were grown by slow solvent evaporation of a solution of the compound in dichloromethane.
Refinement
H atoms were positioned geometrically and allowed to ride on their parent atoms, with C-H = 0.95 Å; U iso (H) = 1.2U eq (C). (5) N10 0.0563 (7) 0.0464 (6) 0.0427 (6) 0.0103 (5) 0.0167 (5) 0.0069 (5) N13 0.0882 (10) 0.0568 (7) 0.0632 (8) 0.0142 (7) 0.0476 (8) 0.0020 (6) C2 0.0353 (6) 0.0468 (7) 0.0400 (6) 0.0102 (5) 0.0147 (5) 0.0106 (5) C4 0.0393 (6) 0.0468 (7) 0.0387 (6) (7) 0.0462 (7) 0.0039 (6) 0.0126 (6) 0.0066 (6) C11 0.0478 (7) 0.0423 (6) 0.0361 (6) 0.0158 (5) 0.0139 (5) 0.0112 (5) C12 0.0563 (8) 0.0456 (7) 0.0427 (7) 0.0198 (6) 0.0241 (6) 0.0122 (5) C14 0.1087 (15) 0.0699 (11) 0.0839 (12) 0.0187 (10) 0.0718 (12) 0.0037 (9) C15 0.0838 (12) 0.0683 (10) 0.0838 (12) 0.0221 (9) 0.0620 (11) 0.0180 (9) C16 0.0581 (9) 0.0587 (8) 0.0605 (9) 0.0203 (7) 0.0360 (7) 0.0176 (7) C17 0.0476 (7) 0.0483 (7) 0.0433 (7) 0.0203 (6) 0.0228 (6) 0.0160 (6) C18 0.0362 (6) 0.0397 (6) 0.0395 (6) 0.0077 (5) 0.0179 (5) 0.0050 (5) C19 0.0470 (7) 0.0592 (8) 0.0555 (8) 0.0211 (6) 0.0243 (6) 0.0219 (7) C20 0.0510 (8) 0.0654 (9) 0.0765 (10) 0.0258 (7) 0.0356 (8) 0.0208 (8) C21 0.0578 (9) 0.0624 (9) 0.0638 (9) 0.0141 (7) 0.0401 (8) 0.0112 (7) C22 0.0611 (9) 0.0690 (9) 0.0492 (8) 0.0152 (7) 0.0288 (7) 0.0192 (7) C23 0.0441 (7) 0.0563 (8) 0.0472 (7) 0.0166 (6) 0.0187 (6) 0.0155 (6) C24 0.0388 (6) 0.0453 (7) 0.0379 (6) 0.0059 (5) 0.0165 (5) 0.0097 (5) C25 0.0506 (8) 0.0487 (7) 0.0449 (7) 0.0138 (6) 0.0091 (6) 0.0105 (6) C26 0.0726 (10) 0.0453 (7) 0.0491 (8) 0.0184 (7) 0.0167 (7) 0.0105 (6) C27 0.0705 (10) 0.0473 (7) 0.0386 (7) 0.0035 (7) 0.0131 (7) 0.0068 (6) C28 0.0460 (8) 0.0730 (10) 0.0430 (7) 0.0075 (7) 0.0072 (6) 0.0086 (7) C29 0.0414 (7) 0.0639 (9) 0.0481 (7) 0.0149 (6) 0.0163 (6) 0.0094 (6) Geometric parameters (Å, °) Hydrogen-bond geometry (Å, °)
Cg4 and Cg6 are the centroids of the C4-C6/C11/C12/C17 and C24-C29 rings, respectively. supplementary materials sup-9 Fig. 1 
